Polar Stratospheric Clouds (PSCs) play an important role in polar ozone depletion, since they are involved in diverse ozone destruction processes (chlorine activation, denitrification). The degree of that ozone reduction is depending on the type of PSCs, and hence on their occurrence. Therefore PSC characterization, mainly focused on PSC-type discrimination, is widely demanded. The backscattering ( R ) and volume linear depolarization ( V δ ) ratios are the parameters usually used in lidar measurements for PSC detection and identification. In this work, an improved version of the standard NASA/Micro Pulse Lidar (MPL-4), which includes a built-in depolarization detection module, has been used for PSC observations above the coastal Antarctic Belgrano II station (Argentina, . Three different approaches are considered for the comparison analysis between both lidar profile datasets in order to test the degree of agreement: the correlation coefficient (CC), as a measure of the relationship between both PSC vertical structures; the mean differences together with their root mean square (RMS) values found between datasets; and the percentage differences ( BIAS ), parameter also used in profiling comparisons between CALIOP and other ground-based lidar systems. All of them are examined as a function of the CALIPSO ground-track distance from the Belgrano II station. Results represent a relatively good agreement between both ground-based MPL-4 and space-borne CALIOP profiles of the volume linear depolarization ratio V δ for PSC events, once the MPL-4 depolarization calibration parameters are applied. Discrepancies between CALIOP and MPL-4 profiles in vertical layering structure are enhanced from 20 km 2 up, likely due to a decrease of the signal-to-noise ratio (SNR) for both lidars systems at those altitudes. Regarding the results obtained from as the mean as the percentage differences found between MPL-4 and CALIOP V δ profiles, a predominance of negative values is also observed, indicating a generalized underestimation of the MPL-4 depolarization as compared to that reported by CALIOP. However, absolute differences between those V δ -profile datasets are no higher than a 10 ± 11% in average. Moreover, the degree of agreement between both lidar V δ datasets is slightly dependent on the CALIPSO ground-track overpass distance from the Belgrano II station. That is, small discrepancies are found when CALIPSO ground-track distance is as close as rather far from the ground-based station. These results would indicate that MPL-4 depolarization observations would reflect relatively well the PSC field that CALIOP can detect at relatively large distances from the ground-based station. As a consequence, PSC properties can be statistically similar in average over large volumes, and hence the present weak disagreement found between both the lidar V δ datasets can be likely dominated by small spatial PSC inhomogeneities along the CALIPSO separation from the station. This statement is based on the fact that Belgrano II is a station located well inside the stable Antarctic polar vortex, allowing determined thermodynamic conditions leading to a very low variability in the PSC field, and then in their properties.
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Introduction
The polar stratosphere in both hemispheres is characterized by very low temperatures during winter leading to the formation of Polar Stratospheric Clouds (PSC). Heterogeneous chemical reactions occur on the surface of the PSCs, activating destructive compounds of ozone. Ozone destruction processes, through direct chlorine activation or indirectly through denitrification, are directly linked to the presence of a given type of PSC, and hence influencing the degree of ozone depletion (Solomon, 1999) . In Polar regions PSCs start to form during winter at stratospheric temperatures below the condensation threshold of the Nitric Acid Trihydrate (NAT), depending on the water vapour and nitric acid partial pressure (Hanson and Mauersberger, 1988) . PSCs are classified in three main groups depending on their composition, and then on their temperature formation threshold (i.e., see the review on PSC microphysics and chemistry by Lowe and MacKenzie, 2008 , and references therein): type Ia (PSC-Ia) are nitric acid trihydrate (NAT) clouds formed above the frost point (T NAT =194 K at 30 hPa), type Ib (PSC-Ib) are super-cooled ternary (H 2 SO 4 , HNO 3 , H 2 O) solution (STS, liquid particles) clouds, and type II (PSC-II) are water ice clouds (T ice =185 K at 30 hPa).
Arctic temperatures are close to the threshold of PSC formation, hence both spatial and temporal PSC distributions present a high variability at daily and yearly scales. In contrast, PSC presence in the Antarctica is almost ubiquitous from the beginning of wintertime to early springtime, since Antarctic temperatures can reach rather lower values than those present in the Arctic (Parrondo et al., 2007) , leading to higher occurrence of PSCs over the Antarctic continent.
Lidar measurements have been widely used for PSC classification on the basis of two lidar variables: the backscattering ratio (total backscatter-to-molecular coefficient ratio, R ) and the volume linear depolarization ratio ( V δ ). Indeed, due to the fact that non-spherical particles change the polarization state of the incident light, unlike spherical particles, both PSC-I (subtype Ia corresponding to solid particle NAT clouds and subtype Ib to liquid STS clouds) and PSC-II (ice clouds), as well as their mixtures, can be detected and identified by using lidar systems with depolarization measurement capabilities. Larger R and V δ values are found when PSC-IIs occur, whereas PSC-Ia and -Ib, and their mixtures, present smaller R and V δ values (e.g., Adriani et al., 2004; Maturilli et al., 2005; Pitts et al., 2009) . PSCIs and PSC-IIs have been detected in both hemispheres; however, the presence of ice clouds over the southern hemisphere is more frequent due to the fact that Antarctic temperatures usually can reach rather lower values than those in the Arctic, as result of a stronger and more stable Antarctic vortex during wintertime (Waugh and Polvani, 2010) . However, although ice clouds can provide aerosol surface areas 100 times greater than those of liquid STS (PSC-Ib) or NAT (PSC-Ia) clouds for chlorine activation (e.g., Carslaw et al., 1998; Lowe and MacKenzie, 2008) , thus favouring an enhancement of the ozone reduction as compared to that PSC-I clouds would present, their occurrence is rather lower than that for PSC-I (e.g., Adriani et al., 2004; Maturilli et al., 2005; Pitts et al. 2009 ). Therefore a more relevant role on ozone depletion is actually linked to liquid STS and NAT PSCs, which are the most important PSCs for chlorine activation and denitrification processes, respectively, involved in ozone destruction. Indeed, long-term PSC field monitoring together with PSC-type identification are critical in polar ozone depletion research, and hence directly linked to stratospheric temperature variability.
The Instituto Nacional de Técnica Aeroespacial (INTA, Spain) in collaboration with the Dirección Nacional del Antártico/Instituto Antártico Argentino (DNA/IAA, Argentina) have been performing an extensive program for stratospheric ozone monitoring and research in Antarctica. One of the objectives was the climatology of high clouds in coastal Antarctica to link two highly-correlated fields: PSC formation and ozone depletion (Solomon, 1999) . In the frame of the international Polar Year (IPY), an improved version of the standard NASA/Micro Pulse Lidar (MPL v.4, MPL-4, Sigma Space Corp.), which includes a built-in depolarization measurement module, is currently used for PSC observations in the Antarctic Belgrano II station (Argentina, 77.9ºS 34.6ºW, 256 m a.s.l.) since 2009. The column of air above this station remains well inside the polar vortex during wintertime (Parrondo et al., 2007) , as shown in Figure 1 in relation to the Antarctic polar vortex on 24 June 2010 as an example, providing thus an excellent location for PSC observations. Older versions than the MPL-4 have already been deployed in two other Antarctic stations (see Figure 1 ): Syowa (Japan, 69.0ºS 39.5ºE), where a PSC type-II single event was reported and attributed to low temperature fluctuations related to inertia gravity waves (Shibata et al., 2003) , and remaining usually outside the polar vortex (see Figure 1) ; and South Pole/Amundsen-Scott (USA, 89.98ºS 24.8ºE), on the Antarctic Plateau (2835 m a.s.l.), where a 5-year data record was obtained by using the noisier MPL-3 with careful smoothing procedures (Campbell and Sassen, 2008) . However, none of them includes polarization measuring capabilities similar to those of the MPL-4.
A good performance of the MPL-4 system for PSC detection was previously achieved in the Arctic (Córdoba-Jabonero et al., 2009) The space-borne lidar CALIOP on board the CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation, http://www-calipso.larc.nasa.gov) has provided valuable PSC information since 2006 at regional scales over both poles (Pitts et al., 2007 (Pitts et al., , 2009 (Pitts et al., , 2011 (Campbell et al., 2002) . The MPL-4 system is small, easy-to-handle with high autonomy and operational in full-time continuous mode. MPL-4 is configured in a zenith, monostatic, coaxial alignment and is based on an eye-safe pulsed Nd:YLF laser emitting at 527 nm with a high repetitionrate (2500 Hz) and low-energy (10 μJ, max.). Its receiver system consists of a MaksutovCassegrain 18 cm-diameter telescope, a birefrigent polarizer cell, and an avalanche photodiode detector. Backscattered signals are registered with a 1-min integration time and 75-m vertical resolution, commuting at each time the polarization module from parallel-to perpendicular-polarized detection (p-and s-channels, respectively). These 1-min signals registered in alternative mode for each p-and s-channel are hourly-averaged, providing 30-min averaged p-and s-signal profiles in one hour. These hourly-averaged profiles are usually analyzed to study the spatial and temporal variability of the PSC distribution. This MPL-4 configuration allows for probing the atmosphere up to 30 km with a sufficient signalto-noise ratio (SNR). A full overlap is achieved at altitudes around 4 km up; however, the impact of the incomplete overlap effect on our retrievals is irrelevant because of: (i) its cancellation in the definition of V δ (see Eq.
(1) in Sect. 2.2), and (ii) PSCs frequently appear at higher altitudes where a full overlap is found.
Space-borne lidar: CALIOP
The CALIPSO satellite carries the space-borne lidar instrument CALIOP (Cloud-Aerosol Lidar with Orthogonal Polarization) which provides horizontally-(along the CALIPSO groundtrack) and vertically-resolved measurements for aerosol and clouds distributions at a global scale. CALIOP is based on diode-pumped Nd:YAG laser emitting linearly polarized pulses with a repetition rate of 20.16 Hz and a pulse length of ~ 20 ns, energy per pulse of 220 mJ at 1064 nm and ~110 mJ at 532 nm. Its receiver system consists of a 1m-diameter telescope which feeds a three-channel receiver measuring the backscattered intensity at 1064 nm and the two orthogonal polarization components at 532 nm, parallel (p) and perpendicular (s). A full description of the CALIOP system can be found in Winker et al. (2007) and Hunt et al. (2009) . CALIOP provides data at 532 nm (the closest wavelength to that of the MPL-4 system) with a different vertical resolution as a function of altitude: 30 m at heights lower than 8.2 km, 60 m at 8.2-20.2 km, 180 m at 20.2-30.1 km, and 300 m at 30.1-40.0 km. In order to improve the SNR, a horizontal averaging over 5-km CALIPSO ground-track and a vertical 7-point adjacent averaging are applied. The latter data smoothing is achieved by using a sliding window of 7 points for averaging through the entire profile. As a result, the final vertical resolution of the CALIOP data keeps unchanged.
Depolarization data processing
The first lidar measurements of polarization properties were performed in the early 1970s (Schotland et al., 1971; Pal, 1973) . It is well known that spherical particles do not change the polarization state of the incident light, while a partial depolarization component is introduced in the 180° backscattered signal after interacting with non-spherical particles. Several definitions are available in the lidar community to describe the depolarization phenomena caused by atmospheric constituents. A review of the most common parameters used in the lidar literature is given by Cairo et al. (1999) . In our study, one of the most basic definitions is used, i.e., the volume linear depolarization ratio V δ defined as follows:
where
are the backscatter (particles plus molecules) coefficients for perpendicular-and parallel-polarization planes, respectively, and z is the height. In general, the term "particles" refers to both cloud and aerosol particles.
Ground-based depolarization measurements
From the practical point of view, the most general expression to calculate the volume linear depolarization ratio
are the s-and p-components of the measured MPL signals, respectively, once corrected for intrinsic instrumental factors (Campbell et al., 2002) ; K is a calibration constant that accounts for the differences of the receiver channel gains; and χ is a correction to account for any slight mismatch in the transmitter and detector polarization planes and any impurity of the laser polarization state (Sassen and Benson, 2001; Sassen, 2005) . Because only a single detector is used in the MPL-4, the gain ratio is unity by definition and calibration requirements are vanished, however, at the expense of non-simultaneous measurements of the polarization components (see the review of existing techniques for estimating gain ratio in Álvarez et al. (2006) ). Fortunately, the impact of non-simultaneity on our retrievals is negligible due to the rather small PSC variability during the integration time (1 minute) of each measurement. Thus, K is considered to be 1. The remaining correction term χ can be estimated by probing the V δ values at middle and upper troposphere altitudes under both aerosol-and cloud-free conditions (calibration window).
Optimal χ values are obtained by using fitting procedures with molecular backgrounds, considering a molecular volume linear depolarization ratio δ mol = 0.0144. Mean values of χ found for each year are presented in Table 1 , showing a data dispersion of 5% among these three years (a total of 778 hourly-averaged profiles were selected for that purpose). Those χ values are then used for calibration of the MPL-4 depolarization measurements following Eq. (2). used for PSC detection, is obtained by using a lidar ratio (extinction-to-backscatter coefficient ratio) of 30 sr in the Klett-Fernald inversion algorithm for backscatter coefficient retrieval (Klett, 1981; Fernald, 1984) . A reference height is fixed when the condition of R = 1 ( norm R = 0, the strict case for an aerosol-and cloud-free molecular atmosphere) is found in the calibration window range considered. On this particular day, a mean value of χ = -0.055 ± 0.009 is computed from the 24 daily profiles by using a calibration window from 5 to 7 km a.g.l. (grey band in Figure 4 ). This value is similar to that reported for 2009 (see Table 1 Figure 4 ) they were estimated from Marti and Mauersberger (1993) with the same H 2 O amount. These proportions were obtained from Maturilli et al. (2005) , where these values were reported as typical for this month.
However,
can vary depending on the real amounts of HNO 3 and H 2 O. Therefore, additionally, as the local radiosounding water vapour profile is available, the same calculations have been performed by using the in-situ H 2 O concentration (radiosonde data) instead of a constant value. These new threshold temperatures for PSC-I and PSC-II formation are also shown in Figure 4 (thick dashed and solid lines, respectively), and differences are clearly found respect to those previously obtained. In particular, no PSC-II region (T < T PSC-II ) would be observed, differing the lidar results found as indicated by both the R and V δ parameters. These discrepancies can be likely due to the no simultaneous lidar measurements with local available radiosounding data, at least for this day. Hence, a further study must be addressed on the relation between the PSC-type features and the stratospheric temperature variability, regarding the temperature thresholds for PSC formation. Nevertheless, this is out of the scope of this work.
Space-borne depolarization measurements
CALIPSO provides Level 1, Level 2 and Level 3 products. Level 1 products include lidar calibrated and geo-located profiles of attenuated-backscatter coefficient at 1064 nm, and total and perpendicular-polarized attenuated backscatter coefficient at 532 nm. Level 2 products include cloud layer, aerosol layer and aerosol profiles at different horizontal resolutions. Level 3 products are monthly-averaged profiles of aerosol optical properties on a uniform grid in the tropospheric region for altitudes below 12 km height. A detailed description of products Levels 1 and 2 can be seen in Powell et al. (2010) . The Level 1 V3-01 (version 3.01, validated stage 1) attenuated-backscatter profile products at 532 nm (total and perpendicular-polarized) are used in this study. The attenuated-backscatter coefficient profile is defined as the volume backscatter coefficient β multiplied by the twoway atmospheric transmission 2 T . The total linear depolarization ratio δ total is defined as: In fact, about 14 ± 11% and 5 ± 3% overall of CALIOP and MPL-4 data, respectively, falling outside of these limits, have been disregarded for the comparison analysis performed between both lidar datasets. Table 2 .
A height-interval from 5 to 30 km is selected for the comparison between lidar profiles. A delineating altitude of 10 km has been conservatively established as the lower limit for the unambiguous presence of PSCs, distinguishing them from other upper tropospheric clouds (mainly Cirrus clouds). The lower limit of 10 km chosen in this work for PSC detection is based on the fact that the tropopause is not clearly delineated by the temperature profile during wintertime in deep Antarctica (Rubin, 1953) . Indeed, a traditional tropopause height, denoted by rapidly increasing static stability above it, can be approximated from December through March in Belgrano II station sounding data around 9 km. During winter months, however, temperatures decrease with height to nearly 23 km. Dynamic coupling between the troposphere and stratosphere is more likely in such conditions. The region from 8 to 10 km is considered a transitional zone, where cloud type cannot be established with any certainty. Although our study is restricted to PSC formation altitudes, the 5-10 km height interval is also considered for contrast as a PSC-free region. Heights above 30 km are disregarded due to a decreasing of the MPL-4 SNR. Finally, along the overall height-interval selected, every 0.5-km layer is averaged for comparing the MPL-4 and CALIOP datasets.
Note that negative are ignored when this 0.5-km vertical averaging is applied to both lidar profiles.
Comparison analysis
Three different approaches are considered for the comparison between both lidar V δ datasets in order to test the degree of agreement as a function of the CALIPSO groundtrack separation from Belgrano II station:
1) the correlation coefficient (CC), as a measure of the relationship between both PSC vertical layering structures;
2) the mean differences, 
Comparison analysis I: Linear regression and correlation coefficient (CC)
The correlation coefficient (CC) between the 0.5-km averaged MPL-4 and CALIOP profiles, was calculated for 83 cases over the total altitude range (see Table 2 ). Among these cases, 12, 24, 12 and 35 of them, respectively, correspond to the four predominant CALIPSO distance-ranges: < 10 km, 20-30 km, 45-55 km and 70-90 km, denoted as D1, D2, D3 and D4, respectively. This analysis is also performed as a function of different altitude intervals in order to examine similarities and/or discrepancies between different PSC layers as observed by both MPL-4 and CALIOP in each case. This procedure can reveal the degree of agreement between both vertical layering structures as the height increases. Five height intervals for correlation fitting are selected: 5-10 km, 5-15 km, 5-20 km, 5-25 km and 5-30 km. Table 2 summarizes the results. They are based on the significance of these correlation coefficients obtained. Therefore, a value of CC = 0.5 is considered statistically significant depending on the number of data points deemed into the calculation, where a p-value less than the chosen significance level α of 0.05 must be reported. In particular, for the case of a height interval of 5-15 km with a smaller number of data points than that for other height intervals considered in this study, a test statistic t = 2.09 and CC = 0.46 are obtained reporting p-values lower than 0.05. Consequently, for other height intervals with larger number of data points, p-values must be also lower than α , and therefore those obtained CC can be regarded as statistically significant in this study.
A few dissimilarities can be observed between each year, but in general the correlation is better with a higher number of cases presenting CC values higher than 0.5 (referred as the frequency in %) for the fitting height interval of 5-20 km, being slightly lower for those four others. In particular, among those 83 MPL-4/CALIOP profile coincidences examined in total during the 2009-2011 winter periods, 49 out of them (59%) present CC > 0.5, at least in that fitting 5-20 km height interval (see Table 2 ). In fact, the lowest value (35%) of that frequency (cases with CC > 0.5) is found when the overall height interval of 5-30 km is considered for correlation fitting. This result indicates that discrepancies between CALIOP and MPL-4 in vertical layering structure are enhanced from 20 km up, likely due to a decrease of the SNR for both lidars systems at those altitudes. However, PSC formation occurs indeed more frequently at altitudes lower than those heights. Therefore, these results represent a relatively good agreement for the PSC volume linear depolarization ratio Figure 5 as a function of the four predominant distance-ranges. Results confirm a weak dependence on that distance for all the years, in general. Indeed, no large differences are unexpectedly observed in the correlation between both vertical structures of depolarization when the CALIPSO ground-track is just at a few kilometres from the station (at 0-10 km far, D1), showing a frequency of 75% with CC > 0.5, respect to rather large separations (at 70-90 km far, D4) with a lower frequency of 49% (see Figure 5) . Actually, these results indicate that MPL-4 depolarization observations would reflect relatively well the PSC field that CALIOP can detect at large distances from the ground-based station.
Comparison analysis II: Mean differences ( Δ ) and their root mean square (RMS) values
In order to complement that previous comparison analysis the differences, , in order to examine the behaviour of these mean differences d Δ in relation with the CALIPSO ground-track distances (data also shown in Figure 6 ). As previously, slightly discrepancies are observed at all the distance-ranges, and a predominance of negative values is found among all the 5-km averaged layers. Similar height-averaged values are obtained at altitudes up to 20 km height, being their mean value -0.011 ± 0.006 within all the distance-ranges. In addition, absolute unexpectedly seems to slightly decrease as distance increases up to 70-90 km far.
Comparison analysis III: Percentage differences ( BIAS )
This procedure has previously been used for ground-based lidar profiles in comparison with CALIOP data in the case of the tropospheric attenuated backscatter coefficients at middlelatitude regions (Mamouri et al., 2009; Mona et al., 2009) . Hence, it is applied for the PSC volume linear depolarization ratio V δ for the first time in this work. Both 0.5-km averaged MPL-4 and CALIOP datasets are used to calculate the BIAS (see Eq. (7) Table 2 ). In addition, the number of data points fulfilling the constraint (- BIAS , are obtained: -10 ± 8%, -6 ± 8%, -9 ± 9% and -8 ± 11%, respectively (see Figure 7) . These similar values indicate that the BIAS is independent on CALIPSO separation with practically no increase in those differences between both lidar datasets as the CALIPSO overpass is far from the station. However, a slightly increasing dispersion of those BIAS values can be observed as the distance increases.
Comparison analysis of particular cases
A few cases of particular PSC events are described in more detail below. They depict different comparison features as a function of the CALIPSO ground-track distance from the Belgrano II station (within the four predominant distance-ranges). CALIPSO distance-ranges, respectively. PSC events correspond to those cases with high/moderate and low CC values (left and right panels in each figure, respectively) (see Sect. 3.1 and Table 2 ).
In particular, PSC event observed on 01 July 2009 when the CALIPSO ground-track overpass is at 3.6 km distance from Belgrano II station (see Figure 8 , left) present a high correlation coefficient (0.91) between both lidar V δ datasets for a fitting height-range of 5-25 km, decreasing as height increases (see Table 2 ). Table 2 ). In addition, absolute differences are mostly lower 0. Figure 9 , left and right, respectively) when CALIPSO ground-track overpass is within the D2 distance-range (20-30 km) from the ground-based station. As previously, the correlation decreases as height increases (see Table 2 Table 2 ). These cases correspond to rather far CALIPSO ground-track separations from the Belgrano II station (D4 distance-range: 70-90 km). In general, the degree of correlation is also reduced at altitude-ranges higher than 25 km up, as previously observed, being more notably observed for the low CC case ( 
Summary and conclusions
This study appears as a first application of the lidar depolarization technique to Antarctic PSC detection and identification by using an improved version (MPL-4) of the standard NASA/Micro Pulse Lidar. In particular, this work represents a significant advance on PSCtype discrimination studies by using MPL-4 V δ data. Correlation analysis shows that a 59% out of all the comparison cases present CC values higher than 0.5, at least in the altitude-range from 5 to 20 km height. This frequency (number of cases with CC > 0.5) decreases down to 35% when the overall height interval of 5-30 km is considered for correlation fitting, indicating that discrepancies between CALIOP and MPL-4 in vertical layering structure are enhanced from 20 km up, likely due to a decrease of the SNR for both lidars systems at those altitudes. However, PSC formation occurs indeed more frequently at altitudes lower than those heights. Hence, a relatively good agreement is found between both ground-based MPL-4 and space-borne CALIOP profiles of the volume linear depolarization ratio V δ for PSC events, once the MPL-4 depolarization calibration parameters are applied. Moreover, no large differences are unexpectedly observed in the correlation analysis between both vertical depolarization structures when the CALIPSO ground-track is just at a few kilometres from the station, showing a frequency of 75% with CC > 0.5, respect to rather large separations with a lower frequency (49%).
Regarding the differences between both lidar V δ -profile datasets, two related variables are analysed: the mean differences, Δ , within a given CALIPSO distance-range; and the percentage differences, BIAS (see Eq. (7)), since, despite its relation with the former Δ , BIAS is a parameter also used in profiling comparisons between CALIOP and other groundbased lidar systems.
Slightly discrepancies are observed for the mean differences between those V δ profiles depending on the CALIPSO separation. Mean differences Δ are mostly negatives in the overall height interval, with higher data dispersion at altitudes from 25 km height up. In addition, absolute Δ values are no higher than 0.1 in average, being lower than 0.05 at altitudes up to 25 km height, with RMS values no larger than 0.3 in overall for all the distance-ranges. The other comparison parameter, BIAS , seems to be a less robust indicator of the degree of agreement for lidar V δ datasets, since rather less than a half of the cases fulfil the selected constraint condition (-50%< BIAS <+50%), showing a large data dispersion with absolute percentage differences higher than 50%. This is related to the fact that BIAS is rather large when relatively low CAL δ values are present within a given CALIPSO profile (as, for instance, those are at PSC-free altitudes), and as a consequence, BIAS considerably increases (see Eq. (7) Moreover, the degree of agreement between both lidar V δ datasets is moderately dependent on the CALIPSO ground-track overpass distance from the Belgrano II station, as shown by the results obtained in each one of the comparison analyses carried out: the vertical correlation (CC), and both the mean ( Δ ) and percentage ( BIAS ) differences. That is, no large discrepancies are found when CALIPSO ground-track distance is as close as < 10 km far as well as rather far (at 70-90 km) from the Belgrano II station.
Actually, these results indicate that MPL-4 depolarization observations would reflect relatively well the PSC field that CALIOP can detect at large distances from the groundbased station. As a consequence, PSC properties would be statistically similar in average over large volumes, and hence the present disagreement found between both the lidar V δ datasets would be likely related to be dominated by small spatial PSC inhomogeneities along the CALIPSO separation from the station. This statement is based on the fact that Belgrano II is a station located well inside the polar vortex during almost all the wintertime period. Indeed, the Antarctic polar vortex is quite stable to allow determined thermodynamic conditions leading to a very low variability of the PSC field, and then of their properties.
Therefore, a further study, out of the scope of this work, on the correlation between the PSC features and the variability of both the polar potential vorticity and the stratospheric temperature fields would provide an understanding on what the observed discrepancies are really based on. In addition, a detailed going-on 3-year statistical analysis of PSC occurrence over Belgrano II station in terms of both the backscattering, R , and volume linear depolarization, V δ , ratios from MPL-4 measurements would complete these studies.
This will include a PSC-type discrimination assessment over Belgrano II station, a station well inside the Antarctic polar vortex.
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